Introduction
In the course of seafloor EM survey the topographical changes of the seafloor can have influence on the EM components. These topographical inhomogeneities are 3-D ones.
However, they are frequently elongated in one direction and can be treated as 2-D inhornogeneties. The aim of this model study is to present a numerical method for frequency domain marine controlled-source electromagnetic measurements using horizontal electric dipole sources on the seafloor and illustrate how the EM responses are affected by a 2-D trench. The horizontal electric dipole source is parallel and perpendicular to the struetural strike and the EM field components are computed along an in-line horizontal seafloor profile perpendicular to the axis of the trench at two frequencies.
Numerical procedure and resuits
The chosen numerical procedure was a finite-difference method after a Fourier transform of Maxwell's equations from the space domain (x,y,z) to the along-strike wavenumber domain (ky,z). In this way the original 3-D problem can be derived to a set of 2-D ones. The coupled partial differential equations for the two electric source polarizations in the wavenurnber domain are very similar to those of two coupled transmission sheets and this analogy made it possible to fulfil the intenior boundary conditions, because each gridpoint could be considered as a branch point of circuit. Along the grid edges terminal-impedance type boundary condition was used, i.e. the edge of the mesh was grounded. The block tridiagonal structilre of the coefficient matrix of the finite difference linear set of equations was taken into account during the solution. After the enhance the EM response of the 2-D seafloor trench normalized amplitudes and relative phases were taken along the profile. The reference model was defined as a homogeneous horizontally stratified model witli the sea water (e = 0, 3 ohm, h1 = 3 km), the upper layer of the crust ( = iO ohnim, h = 5 kin) and the lower "infinite" one (ci, = iO3 ohmm).
The edge of the trench was 15 kin far from the source, it bas a rectangular cross-section with 1 km width and 600 m depth. In the figures x denotes the structural strike, E and H.
can be computed at dipole equatorial, E, and E at dipole axial arrays. 
